Low density lipoprotein receptor-related protein mediates endocytosis of monoclonal antibodies in cultured cells and rabbit liver.
Monoclonal antibodies that bound to the external domain of the rabbit low density lipoprotein receptor-related protein (LRP) were taken into rabbit fibroblasts by receptor-mediated endocytosis. Uptake occurred in fibroblasts from Watanabe-heritable hyperlipidemic rabbits, which lack low density lipoprotein receptors, as well as in normal rabbit fibroblasts. The fate of the internalized antibodies differed, depending on the domain of LRP that was recognized. LRP is synthesized as a single polypeptide chain that is cleaved to form a heterodimer of two noncovalently bound proteins, 1) a 515-kDa subunit that contains the binding domain, and 2) an 85-kDa subunit that contains the membrane-spanning region and cytoplasmic tail. A monoclonal antibody directed against the 515-kDa subunit (anti-LRP 515) rapidly dissociated from LRP at pH 5.2. After uptake by cells this antibody dissociated from the receptor and was degraded in lysosomes. A second antibody directed against the external portion of the 85-kDa subunit (anti-LRP 85) failed to dissociate at acid pH. After uptake by cells this antibody was not degraded, but instead was released from the cells in an acid-precipitable form. When administered intravenously to rabbits, both 125I-labeled antibodies were rapidly cleared from the circulation, 75-95% of the uptake occurring in the liver. The anti-LRP 515 antibody was degraded and acid-soluble products appeared in the plasma. No significant acid-soluble products appeared when the anti-LRP-85 antibody was infused. We conclude that LRP can carry out receptor-mediated endocytosis and that its ligand-binding domain, like the similar domain of the low density lipoprotein receptor, undergoes an acid-dependent conformational change that ejects ligands within the endosome. We also conclude that in the body this endocytotic function is expressed primarily in the liver. Both of these conclusions lend support to the hypothesis that LRP may function in humans and animals as a receptor for apolipoprotein E-enriched lipoproteins, such as chylomicron remnants.